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8l 1, Best research—cell efficiencies of various solar cells.'
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12! 2, External quantum efficiency and current density—voltage curves for the various solar cells.?

YN ni=in

bole M2 1%

2015\ 28

17



18

O E I | 2etzzY 515 8% RJ|HYTXIY &8 &4

aAto] YA S wl, REAF B R 3R 8 23,
BRI GAF = FAE = ], 24F Hiofl s A
519 HIgS HoF= HolHZE, frHdEAY] A¢-
300-800 nm g Gl k] 8l o |A|E Sk W,
71Z2] CIGSUSi 7]8ke] gjekd z] 2] -9 300-1,200 nm 7}
A, g2 g o] 8l | RS Fdte] =2 RS
BES Hole Ae EUE = it o2 ), Fr s
) o] AT U= (short-circuit current density, Jsc)7F 71
2 eoplol Wi} 2A) Aolrt i AS Sl & itk
(OPV: 17.8 mA /e’ CIGSS: 39.9 mA /e, Si: 41.5 mA/cn).
2 2olMe olEdt F7HdAA Y WS ARYUE 2JolE
23] 97t Shke] HpHO A, B4 Lhegirpe] Sekx
Y g iKplasmonic effect)E o838 4= U= AABHL,
UolZbA R BRI 9] B8-S A o S Wl
el =9faf A} ik, ERL, o] WHE R iAo =
QSHA] a1, 2T A AAE ez ol At Hof AL Q=
H2HA7I0|E BloFAA| 9 B85 STy avE o8
slof A 4= Qs 7he ol thall ZHEFskAl ymt =25t
A} B

2. Zgt=2 L A(Plasmonics)

21 222249 7|12 #2| ¥ ey Mx|oMe ME Hz

S (plasmon)olet 34 ) A HAT Aoz
AEH= S QRS etk B4 e iahe] A9 e
ZEo| FHo| FRA o E EA5H] o] #H ET=E
(surface plasmon)°]gt B27|= st} W =2 33
(surface plasmon resonance, SPR)2, dulxo 2 2.0 &
Z-&(dielectric constant)S Zk= 53 k9] F4E8S 7
= iAIeke] Al we, 7RARgelA AL e ol2+=
Axprlufet Evf=izo] Ajts| St &2t} E(plasmon
polariton)o] 4|0} &7} Ao, o m FaHo
2 o) 2718 A1) WAEE WAL o) k(e
St Ee)E2 SRt 33 photon) 71 2 9tE]of
AREE E O fARIRY). A8E St EeElEs
YA St HH T S 715 280 Aol $2ES
2 HOJALE 2)=% 0 2 ZhAS[= il evanescent wave)
o] 43} Fehs 24 ek ol SPREARE Wl oz}
2 Sepz R WgElo] 34 Lt U7 EHo] 2250l
U oJmjatar, Yol 319 gHA Rt 2R FHollA] F Ao
7} 7¥sstohE 2 onlgich

SPR @/oll= F 7HA] 577+ EA8k=tl, 10-200 nm +
79] v Iie}e- B PO S5t FA| Aol A T
= Auty Z==E F%(propagating surface plasmon
resonance, PSPR)¥}10-200 nm 37]9] S5 Ui YR}of| A

Polymer Science and Technology Vol. 26, No, 1, Feburary 2015

TEEE FHA 3 ZkRE - Z2k2]E(localized surface
plasmon resonance, LSPR) o] ZA|3IcH 13 3).

ol& F A|of7} 7Hs%t SPREASE HloFHA|ofA Wg E
H(trap)h=tl Aol 783 o182 4= Atk SPREFL
TIH 4ol A BIzo] BjFHA] o], A 7HA| o= A8
5 4 glk A WA 34 vk A7 S AR 917 ight
scattering sites) 2 ZrE5h= A0 2, GO ZHE o= H
o] ol H=E T7MIA Ho| 2AF Yol A o mr=A ¢
o), £A7 o B W BT 4 ol Eoh R o
& 32 4a). ¥ HARYZL LSPR E7}2 Q18,34 e
AR FakAt obe|uH(subwavelength antennas) SeHS &
o 24, LSPRo] dojub= wbgt) W] A718-& S7H
7, 574 5k ol A o e 1] A AT 4
QA =OETH ™ 4b). TP vpR|E A MR 2= S22 B
T 55 BE0 AME B S5 RE=A]| AmellA, 8
o] 3 Zet= - Zele]lE9] of7](excitation) o] &J3l EHY
Ho), o B 9 o1& Fa o UES ElEH1Y
4c).

oA SPR @42 Bl F5= SHoA, whe o2 F8A
% 7ol oI5 §7IEFAA Y] TS B 4 Sl
Yoz vl avpe o= Agd 4= UTh(F7|H A A
ARSERE BB FAIETE Ul =0t WienE T
O} g2 FAPRIME 22} F-50] 7RSI, T2 BEo
2 7 24 HollA A== A E(excitons) ] ZHA4t o]
5732 (diffusion length) 7} 4 nmZ of}-$- Z17] & (Lg
<20 nm) A3} 7Helo] o el BAEE A deh).

(@

Silver nanosphere

(b

Plasmon propagation

k Silver nanowire

12! 3, Schematic of (a) localized surface plasmon resonance (LSPR)
and (b) propagating surface plasmon resonance (PSPR) phenomenons.*

12! 4, Plasmonic light—trapping geometries for thin—film solar cells.®
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